Abstract
Introduction
A health system or healthcare system refers to the organization of people, institutions, material and human resources put together to provide health services to meet the health needs of a specific population (Abdulraheem, Olapipo, Amodu, 2012; World Bank, 2007) . A good health system according WHO (2007, 2014) delivers quality services to all people, when and where they need them. It requires a robust financing mechanism (Timothy, Irinoye, Yunusa, Dalhatu, Ahmed, Suberu, 2014), a well-trained and adequately motivated workforce; reliable information for policy making; with facilities and logistic system that are well maintained in order to deliver quality health services (WHO, 2015) . Many past studies on Nigerian's healthcare system described it as weak and poor, faced with many problems (Ademiluyi et.al. 2009; NSHDP, 2009 NSHDP, -2015 IOM, 2014) . These challenges and problems have over the years stalled its development and growth. Olakunle (2012) noted that Nigeria Health system, Taraba state inclusive, is far from providing efficient health services due to many problems bedeviling it. The scanty literatures on Taraba state healthcare system also revealed a more pathetic healthcare service delivery situation (Who 2015). The major challenges and problems can be attributed to poor leadership and coordination, inadequate human resources for health, inadequate supplies of medical products and technologies, poor health information management (weak Monitoring and evaluation system for health) and weak health insurance system (WHO, 2009 (WHO, , 2012 . This weak system is reflected in all components of health services, as seen in the healthcare waste management and disposal in the hospitals in the state. The minimum standard approaches required for handling healthcare wastes are: a written plan for waste treatment with clearly defined roles and responsibilities, knowledge and self-awareness about healthcare waste, segregation and safe collection, temporary storage and transportation, choice of appropriate treatment option before final disposal and sustainable ways of safe treatment plan in line with existing policies (WHO, 2005; , PATH, 2009 ). The Plan outlines how waste will be treated and how many times in a specified period with clearly defined responsibilities of healthcare staff that will handle waste treatment. The plan must be in line with the health facility and existing national policies on waste treatment.
Knowledge and self-awareness of healthcare waste risks: In addition to universal safety precaution observed in health care facilities, all staff must know the risk involved in handling all categories of hospital waste and must have adequate knowledge of safe ways to handle waste. This is enhanced by training and regular continuous medical education.
Waste segregation: Waste in health facilities is handled by segregating it according to WHO guidelines and classification of healthcare waste. It is separated in to: infectious sharps, non-sharp infectious waste, and non-infectious wastes. This segregation is done at point of waste generation where they are collected in dedicated color-coded containers, while sharps are collected in puncture proof containers e.g. biosafety boxes with cover and biohazard symbol (WHO, 2012).
Waste treatment options: Depending on the category of waste, the option of treatment is chosen. Some waste are incinerated before their by product is finally disposed in landfills. Some waste may not be good for incineration because of their impact on the environment, as such they are buried in a deep pit as means of final disposal (WHO, 2014, 2015; Abah & Ohimain, 2011) .
It is a matter of concern to state that observations made by the authors whose works were reviewed on the status of Nigerian healthcare system, particularly healthcare waste management revealed poor waste management practices across all level of healthcare delivery system. This is undoubtedly attributable to the weak health system. This regrettable situation exposes healthcare workers, the patients including patient relations and the immediate environment of the health facilities, where those wastes are generated, to risk of infection and other hazardous effect of such waste. Most of the interventions geared towards strengthening Nigerian's health system have been largely donor funded (Uneke, Ezeoha, Ndukwe, Oyibo & Onwe, 2010) and do not most of the times focus on waste management but on other areas, such as infrastructural upgrade, improving maternal and child health care, laboratory services and so forth (Uneke et al. 2010) .
Previous studies in some hospitals in central and southern parts of Nigeria revealed poor waste management practices (Babalola, 2008; Cooker, 2009; Awodele, Adewoye & Oparah, 2016; Toyobo, Baba, Oyeniyi, 2012), and scanty information on hospital waste management in Taraba State. The efforts and interventions launched by the government at different times in the past did not directly target proper waste management. Most of the interventions remained at the policy level and implementation of those policies were not actively pursued (Uneke et al. 2010) . It is pertinent that the country's efforts at national and state levels have not given the needed attention to improving waste management in the healthcare system (Olakunle, 2012) . It is in this light that this study was carried out, to appraise and present the extent of poor management of hospital waste, due to decay in the health system; and its attendant risks to policy makers and health care implementers for possible action.
The framework used to guide this study is the WHO framework of Health system strengthening. It looks at the health system issues according to their individual building blocks. Recommendation for improving the system is best approached through these individual elements.
The WHO Health Systems Framework Source: WHO Health Services Department.http://www.wpro.who.int/health_services/health_systems_framework/en/ The aim of the study was to present the outcome of weak healthcare system in Nigeria, hitherto described by many researchers as failed health system as reflected in poor hospital waste management in Taraba state and recommend ways for improvement.
The specific objectives of the study were: 1. Review relevant literatures to get grasp of the extend of the problems of Nigeria Healthcare system 2. Conduct a visit to selected health facilities to observe and appraise their waste management and disposal practices and relate them to the current state of the healthcare system of the state. 3. Recommend ways for strengthening healthcare systems through improved waste handling and disposal practices in the Taraba State and Nigeria at large.
Methods
The study was carried in Jalingo the capital of Taraba State. It is located in the north eastern part of Nigeria. The study was conducted between September and October, 2015. It adopted a cross sectional descriptive study design. The method employed was an extensive review of relevant literature on Nigeria's health system and healthcare /hospital waste management practices supplemented by physical observation of how hospital waste are managed and disposed in seven selected hospitals in Jalingo town. The content and ideas were synthesized and related to the practices of waste management observed in those hospitals. This was used to write a research supported article with recommendations to policy makers and healthcare services implementers to adapt in order to improve the healthcare system and thus healthcare waste management and disposal system.
Seven health facilities comprising of a Federal Medical Centre, a State specialist Hospital, 3 primary health healthcare centers, a faith based clinic and one private health facility all located in Jalingo, the capital town of Taraba state were purposively selected for their being popular facilities patronized by patients for observation on waste management practices.
For ethical consideration, permission was sought from the management of the health facilities visited in order to obtain a documented consent for the researcher to interact with the staff handling hospital waste.
Results Summary of factors responsible for weak healthcare system in Nigeria Health system elements (building blocks)
Weaknesses
Leadership /Governance Poor leadership and coordination: This is attributed to frequent changes in leadership, corruption and non-implementation of policies, guidelines and protocols. 
Summary of common waste management practices
1. Most staff handling waste has not been trained on waste management. One Health facility outsourced it waste management to a company whose staff are also not trained. 2. Only two health facility practiced waste segregation, using coded bin most without bin lining. The rest of the facilities mixed their waste in one common bin before they are taken to the dump site. 3. Only two facility had incinerator for waste management. Two PHCs burn their waste in an open place within the hospital premises. 4. All the facilities have sites for dumping mixed waste within the hospital premises before they are conveyed to Landfills untreated.
Discussions
The effect of poor or weak health care system to the various units of healthcare service delivery are many. This study illustrates one of them. It shows how this affects healthcare waste management practices. Even at facility level, leadership is observed to be a problem. Weak leadership results in poor coordination and management of resources at all levels of health service delivery. At health facility level this does not only result in poor management of resources but also in poor supportive supervision of subordinate staff and in inadequate mentoring of staff by the management team or supervisors. Staffare left unsupervised and so they do what they feel right even when not in line with standard practices and waste management policy. Some of them do not have the adequate knowledge of proper waste handling and disposal. It is the responsibility of the leadership to provide needed training for all staff, so that they can perform their jobs effectively.
Finance: Funding has been identified as one of the major problems of the health sector. Inadequate and inappropriate financing affects every area of service delivery. From procurement of equipment, commodities and training to the payment of salary of staff rests on available funding for the health facility (Onisanwa, 2013; Timothy et.al. 2014; Uneke et.al, 2010) . During interaction with the staff in the facilities visited, the common reason given for poor waste management by most of the staff asked, was poor financing. When the funding is adequate and prudently utilized, the management will procure materials for waste management while more staff will be employed in the facility and distributed fairly to all units. There will thus be adequate staffing for handling and disposing waste in line with the waste management plan of the health facility. There is therefore need for prioritizing the funding of health facilities by their owners if they must deliver the quality services expected of them. It is a common practice in Nigeria for government and Health facility owners to make annual budgets for health services but later fail in release of the funds appropriated for the services (Welcome, 2011) . Appropriate allocation of funds should be followed by timely release to achieve the purpose for which the funds were budgeted.
Health workforce: The dearth of human resources for health is not only in Nigeria. It is reported almost in every developing country (Olaleye, 2014; Itam & Adindu, 2012) . The most important thing is what each country does to address them. The inadequate human resources coupled with lack of adequate training for the available staff is also responsible for the failure of many staff to perform their assigned duties rightly. In some of the facilities visited, the staff saddled with responsibility for waste management were grossly inadequate in number and training, while many skilled healthcare workers at various units do not see waste handling as part of their duty but for the very few persons designated for it.
Medical products/technologies. In an ideal healthcare facility, essential medical equipment and commodities are made available for efficient service delivery. In a country with weak health system most of these equipment are either obsolete or unavailable. Infection prevention and control (IPAC) consumables such as bio safety boxes, colour-coded bins and bin linings, gloves, face masks, boots and the like are infrequently supplied or not supplied at all. None segregation of waste in four out of seven health facilities visited were mainly due to lack of supply of the coded bins and bin linings in those facilities. Incinerators were not also sighted in four hospitals some of which are the major public health facilities in the state.
Information and research. A good practice of collecting, collating and managing hospital service data serves as the most important source (s) of information for planning, research and, decision making (IOM, 2014, Welcome, 2011). In a weak healthcare system, quality data and its efficient management for use are not a regular practice. If service data are not regularly analysed and used for planning, the hospital will not know the number of patients it serves at any point in time. It will be difficult to plan for how to effectively manage the waste that will be generated during services provided to patients at various units in the hospital. If the hospital does not know the average number of surgical operations it carries out every week, it may not plan well for how to appropriately handle and properly dispose the waste generated at the operating theatre. Hence the need for capturing service data and using it appropriately. Service data can also be secondary sources of information for research.
Service delivery: For efficient healthcare service delivery, the other five elements of health system strengthening (WHO, 2014) must be in place. Good service delivery depends on wellmotivated work force, good coordination by the leadership, appropriate funding which translates to adequate and equitable provision of material resources and efficient information management system (IOM, Adindu, & Asuquo, 2013) . This study revealed poor hospital waste handling and disposal practices in Jalingo. It is an example of poor service delivery attributed to issues that are directly related to a weak health care delivery system.
In the seven Hospitals visited, only 2 had written waste treatment plan. The two are both public health facilities, one owned by the federal government while the other by the state government. A good practice observed in all the hospitals was the use of bio safety boxes for sharps (majorly needles). These biosafety boxes are usually dumped alongside other waste at the dump sites. Segregation of waste using color-coded waste bins was observed in only one facility, while others do not pay attention to separating waste according to standard practices. Further interaction with staff who manage the waste, revealed inadequate knowledge on waste segregation. The lack of incinerator in most of the facilities visited including the two major public facilities suggest that the health facilities prefer conveying waste without treating them to the landfills. Some of them burn their waste in the open within the hospital premises. In the two facilities that had incinerator, wastes were also sighted at some hidden corners within the premises of the hospitals. In all the health facilities visited, waste were sighted within the premises either in a big ditch or open space or a container where they are usually carried and
conveyed to the landfills. The danger to human life by this is also increasing. The waste handling and disposal in health facilities within Jalingo is similar to the one reported by earlier studies in Nigeria.
Poor waste handling poses great danger to healthcare workers, patients, the environment and immediate community where the hospital is located. When rain falls, it washes some of the wastes to the rivers and streams thereby polluting and contaminating water sources. Those that are burn within the hospital premises pollute the air with dangerous fumes. The danger of these practices is transmission of infection and pollution of the environment. This is of public health importance and attention must be given to it..
Recommendations
In order to improve the waste management and disposal system in Taraba state and in Nigeria, attention must be paid to the entire health system as a long term measure, while the short term measures should be the deliberate actions taken to improve the waste management practices so as to prevent its danger to the health workers, patients and the community.
On health system 1. Strong leadership and governance is required to strengthen coordination of healthcare services at all levels in the country. Relevant policy documents and guidelines exits, but they are not being implemented. Government at all levels (federal, state and local government) should enforce the implementation of the policy on Health and the National Health bill recently signed by the President of Nigeria. 2. Governments and other health facility owners should increase financial allocation for health sector and health facilities and back it with timely release of such funds in order to meet financial needs of the sector. 3. Public health intervention programs focusing on health system strengthening and continuous quality improvement at health facility should be pursued by Government and supported by donor agencies to strengthened health system in Nigeria at all levels of healthcare delivery. 4. More skilled health workers should be engaged to fill in the large human resource gap in the sector. Both public and private health institutions should be encouraged to implement the task shifting policy to address human resources for health issues in their respective intuitions. There should be training and re-training of health workers by its employers and strict enforcement of ethical and professional practices. 5. Government should make the national health insurance scheme viable by reorganizing it, and reposition it to provide equitable and affordable health services to all citizens in the country.
On healthcare waste management 1 . All health facilities and their management should be sensitized to understand the risk in poor handling of hospital waste and measures to take in order to improve the this aspect. This is a primary responsibility of department of public health at the federal ministry of health. 2. Government and stakeholders in health should ensure all health facilities have clear written down implementable plan for waste management and should enforce the implementation of such plans. 3. All health facility staff should be trained on waste management and such should be included in the facility regular continuous medical education. Those whose schedule is handling waste should be provided with the appropriate protective clothing to minimize transmission of infection during handling. incinerator and form a committee for waste management that will ensure adherence to standard practices. 5. Health facility management should ensure regular supportive supervision of their staff during work especially those responsible for waste handling and disposal. 6. The State Government should standardized the minimum requirements for hospital waste management and include it in the registration criteria for private hospitals. 7. Periodic studies should be conducted on waste management practices to assess improvement, identify and fill in the gaps for continuous quality improvement.
Conclusion
There is no doubt in the saying that Nigeria health system is weak and grappling with many problems. These problems have affected many if not all areas of health services delivery in the country including waste management system in health care facilities. There is hope of reviving and strengthening the system such that, all services that were affected will gradually improve for the benefit of all citizens. These will translate to improvement in all areas including the healthcare waste management system. These can be achieved if bold steps are taken to immediately implement the recommendations actions put forth for the improvement of the healthcare and waste management systems. Periodic assessment and research in this sector will also help in monitoring the improvement in health system and waste management practices. Waste burnt in open space within the premises 3 42.9
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